Calystegia collina occurs in the Coast Ranges of California from Lake County to Santa Barbara County and is considered closely related to, but specifically separable from, C. malacophylla. The northernmost taxon in the C. collina complex, subsp. tridactylosa, differs from other taxa in significant morphological characters and is geographically disjunct. Further investigation may suggest that subspecies tridactylosa should be elevated to the rank of species. The contiguous distributions of subspecies collina and oxyphylla are detailed, and subspecific rank is justified based on morphological considerations despite range overlap and the existence of some intermediates. Subspecies apicum, formerly included in subspecies venusta based on sepal similarity, is segregated based on differences in leaf margin morphology, leaf size, and overall differences in pubescence. The revised concept of subspecies venusta only includes plants with strongly sinuate leaf margins.
INTRODUCTION
Calystegia collina (Greene) Brummitt occurs in disjunct populations in the Coast Ranges of California from Lake County in the north to Santa Barbara County in the south. The species is a rhizomatous perennial with a generally lowgrowing or sprawling growth form. Pollination experiments show that the species is predominately outcrossing, at least in the northern part of the range (Wolf and Harrison 2000) . Calystegia collina is endemic to the Coast Ranges of California and has been described as a serpentine endemic (Wolf et al. 2000) . However, some collections of C. collina reported by the Consortium of California Herbaria (2013) explicitly document the species on non-serpentine substrates. Of the 75 collections of C. collina that have substrate composition information, 69 (92%) occur on serpentine-influenced soils and nine (8%) on other soil types. The most recent treatment of the species complex in The Jepson Manual (Brummitt 2012 ) recognizes four subspecies based on bracteole, sepal, and indumentum characteristics. In this paper, we review the putative relationships of C. collina to other species of Calystegia, describe a new morpho-subspecies based on leaf characteristics, and provide a taxonomic key to the species complex.
Similarity in low-growing habit, dense tomentum, and bracteole morphology have persuaded some authors to include C. collina as a subspecies or variety in C. malacophylla (Greene) Munz, but differences leaf shape and outermost sepal morphology strongly differentiate the two species as described here. North Coast taxa, subspp. collina and oxyphylla, are differentiated from C. malacophylla based on outermost sepal pubescence and leaf shape. Subspecies collina and oxyphylla are easily differentiated from each other based on leaf morphology. Subspecies collina has entire, deltate to reniform leaf morphology, whereas subsp. oxyphylla has triangularlobed leaf lamina. For the most part, the distribution of subsp. oxyphylla is centered west of subsp. collina, but admixed populations, i.e., those with plants showing intermediate leaf types, do occur. Although not yet characterized, we hypothesize that subtle ecological factors in conjunction with partial geographic separation are driving reproductive isolation between the subspecies.
Calystegia collina subsp. tridactylosa is geographically and morphologically distinct from other subspecies of C. collina and C. malacophylla. The taxon is distinguished morphologically by narrower bracteoles (less than 1.5 mm) relative to all other taxa. Additionally, populations with narrow bracteoles are at the north of the range greater than 30 km disjunct from all other populations of C. collina ( Fig. 1 ). General leaf shape and habit of subsp. tridactylosa is most similar to that of subsp. oxyphylla, with the exception that subsp. tridactylosa tends to have leaf margins that are smooth. Subspecies tridactylosa is the most distinctive taxon in the C. collina complex. It is possible that data relevant to reproductive isolation would support elevating this taxon to the species level.
South of San Francisco Bay, the two taxa recognized here, subsp. apicum, subsp. nov., and subsp. venusta, broadly overlap with C. malacophylla subsp. pedicellata (Jeps.) Munz in their distributions, but sympatric populations are not known. Relative to C. malacophylla these southern subspecies differ rather markedly in leaf and indumentum characteristics. They also tend to have much smaller leaves than C. malacophylla. Although the differences are slight, separate specific rank is preferable. Munz (1968: 85) came to the same conclusion. Subspecies venusta is most readily identified by sinuate leaf margins, whereas subsp. apicum has distinctly smooth margins. Mirroring the case in the North Coast, the two subspecies have interdigitated ranges, but populations with both or intermediate leaf types have not been observed. Again, subtle ecological factors could contribute to reduce gene flow among populations of these subspecies, which are reflected in differences in leaf morphology. We, therefore, segregate subsp. apicum from subsp. venusta in the South Coast Ranges.
Evidence from morphometric, ecological, and genetic studies could, undoubtedly, influence how C. collina is conceptualized. The descriptions and key present a hypothesis regarding subspecific circumscription within the C. collina complex based on morphological features and geographic considerations. Subspecies apicum is here segregated from subsp. venusta based on differences in leaf margin morphology, leaf size, and overall differences in pubescence. Additionally, type information and descriptions of all the previously recognized subspecific taxa within C. collina are provided.
CALYSTEGIA COLLINA (Greene) Brummitt, Ann. Missouri Bot. Gard. 52: 215 (1965 Plants rhizomatous, rhizomes sometimes woody or arising from a somewhat woody rootstock, aerial stems herbaceous, branching near the base only, either subacaulous and tufted with ascending stems up to 8 cm long equaled by the longpetioled lower leaves, or with more elongate procumbent to ascending stems up to 50 cm. Indumentum of stems, leaves, and peduncles tomentellous to tomentose. Leaf blades reniform with indistinct lobes to digitately 3-lobed with oblong lobes, midrib rarely more than 3 cm across, base weakly to strongly cuneate, margins smooth to strongly sinuate-undulate, apex rounded to acute. Peduncles 1flowered, length up to 6 cm, slightly longer or slightly shorter than subtending leaf. Bracteoles 7-17 3 1.5-14 mm, inserted immediately below sepals, largely exposing to largely concealing the sepals, narrowly oblong and flat to broadly ovate. Sepals 8-13 mm, glabrous to densely appressed-pubescent; corolla (25-) 27-50 (-55) mm, white; stamens 19-28 mm.
Flowering May through June in the California Coast Ranges from Mendocino County to Santa Barbara County, often on serpentine substrate, elevation 130-2100 m. Populations of subspecies represented by point locations in Fig. 1 are based on georeferenced herbarium records listed in the Consortium of California Herbaria (2013) or field collections. Plants decumbent-ascending to 50 cm, indumentum of stems, leaves, peduncles, and bracteoles densely tomentose with longish almost villous hairs, usually appearing brownish in herbarium specimens. Leaf blades distinctly 3-lobed; median lobe broadly to narrowly triangular, apex acute; lateral lobes forwardly directed and sometimes curving laterally or slightly backwards, or spreading at right angles to median lobe; margins undulate to smooth. Bracteoles 5-10 3 1.5-3.5 mm, linear-elliptic to lanceolate, not completely encircling sepals, apex acute. Outer sepals densely appressed-pubescent; corolla 27-33 mm; stamens ca. 21 mm.
Flowering May through June, restricted to Mendocino County and possibly Lake County, cismontane woodland, chaparral, associated with serpentine-influenced soils, elevation 600-750 m. , 39.6703, 2122 .97033, forest openings, Jeffrey pine, serpentine, 9 Jul 1980 ; just N of Windy Gap along USFS M1 (aka forest route 1N02), 39.52904, 2122 .9489 estimated, 1964 m, 4 Aug 1983 Subspecies tridactylosa differs markedly from the other subspecies in its narrow bracteoles, suggesting that it might even be given specific rank. The subspecies also differs in lacking strongly sinuate-undulate leaf margins of the other northern subspecies, and it is possible that it represents the result of past introgression between C. collina and C. occidentalis subsp. occidentalis. If it should prove to be a recent hybrid, it would be better treated at specific rank, although convincing morphological characters are difficult to find. It also comes close morphologically to plants from northern California named by R.K.B. as C. occidentalis ''var. tomentella'', the only essential differences being its more villous indumentum, narrower lobing of the leaves, and the sometimes rather broader bracteoles. b. CALYSTEGIA COLLINA (Greene) Brummitt subsp. COLLINA Plants subacaulous, tufted, stems ascending to 8 (-15) cm, indumentum densely tomentose with brown to gray, longish, more or less villous hairs. Leaf blades broadly triangular, deltate to reniform, lateral margins curving abaxially, lamina usually entire to minutely lobed, margins sinuate-undulate, apex rounded to acuminate or sometimes subacute. Bracteoles closely enfolding sepals, broadly ovate, 8-15 3 (6-) 9-14 mm, apex acute to obtuse. Outer sepals glabrous or with line of hairs down middle from apex; corolla (30) 34-48 (55) mm; stamens 19-24 mm.
Flowering April to June, southern part of the North Coast Range and San Francisco Bay area, from S and E of Clear Lake to Santa Clara Co., in chaparral and cismontane woodlands, elevation 150-1000 m.
